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首次用湿化学法制备了 SSC-LSGMC5 复合电极。SSC-LSGMC5 复合阴极中
的 SSC 及 LSGMC5 粉分别采用甘氨酸－硝酸盐法和柠檬酸盐法合成。相对于固
相合成法，湿化学法有效地降低了 SSC 及 LSGMC5 的成相温度。利用湿化学法
合成的 SSC、LSGMC5 粉末制备出的 SSC-LSGMC5 复合电极的性能，显著高于
固相合成法制备的电极。其高性能与电极体相及电极/电解质界面微观结构的改
善有关。电极的性能显著依赖于 SSC、LSGMC5粉末的焙烧温度，SSC及LSGMC5
粉末的最佳焙烧温度分别在 1223 和 1273 K 附近。优化了负载在 LSGM 电解质
片上的 SSC-LSGMC5 复合电极的焙烧温度，1223 K 焙烧的电极具有最小的欧姆
电阻及电极极化电阻。 
考察了 SSC-LSGMC5 中 LSGMC5 粉末含量对电极性能及氧还原反应的影
响。LSGMC5的掺入显著减小了电池的欧姆电阻。高温下 SSC-LSGMC5(15 wt.%)
的电极活性明显高于纯 SSC 电极，LSGMC5 掺入量的进一步增加导致电极活性
降低。 

























Sm0.5Sr0.5CoO3(SSC) is a kind of good ITSOFC cathode materials. 
Sm0.5Sr0.5CoO3－La0.8Sr0.2Ga0.8Mg0.15Co0.05O3 (SSC-LSGMC5) composite cathodes 
supported on lanthanum gallate exhibit high activity and stability. The study of the 
synthesizing method and the kinetics of oxygen reduction of SSC-LSGMC5 is 
essential for the development of high performance cathode materials. In this study, 
SSC-LSGMC5 composite cathodes were prepared by using the wet-chemistry method, 
and multiple electrochemical techniques were applied to study the oxygen reduction 
kinetics over the electrodes. 
SSC-LSGMC5 composite cathodes were prepared by using the wet-chemistry 
method for the first time. The SSC and LSGMC5 powders in the SSC-LSGMC5 
cathodes were synthesized by using the glycine-nitrate method and citrate method, 
respectively. Compared with the solid-state reaction, the SSC and LSGMC5 powders 
synthesized using by the wet-chemistry method can form ideal phases at a lower 
temperature. SSC-LSGMC5 cathodes consisted of SSC and LSGMC5 powders 
synthesized by using the wet-chemistry method exhibited higher performance than 
that synthesized by using the solid-state reaction, and the high performance of the 
electrodes could be related to the improvement in the microstructure of electrode bulk 
and electrode/electrolyte interface. The performance of the electrodes depended 
strongly on the sintering temperature of SSC and LSGMC5, and the optimum 
sintering temperatures for SSC and LSGMC5 were about 1223 and 1273 K, 
respectively. The sintering temperature of SSC-LSGMC5 supported on LSGM was 
optimized. The electrode sintered at 1223 K exhibited the lowest ohmic resistance and 
polarization resistance. 
Effect of the concentration of LSGMC5 in SSC-LSGMC5 electrode on the 
oxygen reduction reaction was studied. The introduction of LSGMC5 into SSC 
decreased the ohmic resistance of the cell. The electrode activity of SSC-LSGMC5(15 
wt.%) was higher than that of pure SSC electrode at high temperatures. With the 
















The results of electrochemical measurements showed that the impedance spectra 
of SSC-LSGMC5（0-30 wt%）supported on LSGM were consisted of three impedance 
arcs at high temperatures and low oxygen partial pressures. The arc at high frequency 
was small and independent on the oxygen partial pressure and polarization potential. 
The arc decreased with the increase in the amount of LSGMC5 in the SSC-LSGMC5 
electrode, which could correspond to the transfer of oxygen ions across the 
electrode/electrolyte interface. The arc at intermediate frequency showed a oxygen 
partial pressure dependency about 1/4, corresponding to the charge transfer process. 
The oxygen partial pressure dependency of the low frequency arc was about 1, which 
was related to the gas diffusion of oxygen molecule. The arc at low frequency 
disappeared at low temperatures and high oxygen partial pressures, and the oxygen 
reduction reaction was controlled by the charge transfer process. The oxygen 
reduction mechanism of  SSC-LSGMC5（15 wt.%）supported on LSGMC5 was 
similar to that supported on LSGM. However, the arc at high frequency did not appear 
in the impedance spectra.  
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早在内燃机问世之前(1842 年)，英国的 William Grove 就展示了世界上第一
台以稀硫酸为电解质，H2 为燃料，O2 为氧化剂的电化学能量转化装置。而到本








电池(PEMFC )。除 AFC 电池外，第二代磷酸电池(PAFC )、第三代熔融碳酸盐
(MCFC ) 、第四代固体氧化物燃料电池 (SOFC)和第五代质子膜燃料电池




固体氧化物燃料电池(Solid Oxide Fuel Cells, SOFC)，又称陶瓷膜燃料电池
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